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Honorable  Bzendan  T.  Byrne 
Governor  of  New  Jersey 
Trenton,  New  Jersey  08621 


2 MAY  197y 


Desr  Governor  Byrne: 


Inclosed  Is  the  Phase  I Inspection  Report  for  Robert  Street  Dan  In 
Soaerset  County,  New  Jersey  which  has  been  prepared  under  authoriratlon 
of  the  Dasi  Inspection  Act,  Public  Law  92-367.  A brief  assesaaent  of 
the  dan's  condition  Is  given  In  the  front  of  the  report. 

Based  on  visual  Inspection,  available  records,  calculations  and  past 
operational  perfomance,  Robert  Street  Daa,  Initially  listed  as  a high 
hasard  potential  structure  but  reduced  to  a low  hazard  potential  structure 
as  a result  of  this  Inspection,  Is  Judged  to  be  In  good  overall  condition. 
However,  the  spillway  Is  considered  inadequate,  as  12  percent  of  the 
100  year  design  flood  would  overtop  the  daa.  The  low  hazard  potential 
classification  naans  that  In  the  event  of  failure  of  the  daa,  no  loss 
of  life  and  only  nlnlaal  cconoalc  loss  la  expected.  For  the  sane  reasons 
no  further  studies  or  Increase  of  splllwsy  capacity  are  reconaendsd. 

To  assure  the  continued  functioning  of  the  daa  and  Its  l^Kmndnent, 
the  following  reaedlal  actions  could  be  undertaken  by  the  owner: 

a.  Riprap  or  other  suitable  slope  protection  should  be 
'placed  on  the  river  bank  laaedlately  up  and  downstreaa  froa  the 
wing  walls. 


b.  The  wing  wall  tie  to  the  existing  overbank  abutaents 
should  be  studied  and  aodlfled  to  prevent  failure  of  the  earth  eabankaent 
adjacent  to  the  wing  walls. 


c.  If  water  Is  to  eontlaue  to 
River,  the  deflection  boon  should  be 
breach  through  the  bank  repaired. 


be  routed  through  the  Dead 
rehabilitated  and  the  adjacent 


aloiig  Ch«  ■hor*  tlltad  stMply  towards  tha  raaarvolr 
•bould  ba  raawwad  as  soon  as  posslbla. 

a.  A prograa  of  annusl  laspactlon  and  elaaly  aalntansnca  of  tha 
daa  and  appurtanant  stnicturas  ahould  ba  inltlatad. 


A copy  of  tha  raport  Is  balnc  fumlshad  to  Hr.  Dirk  C.  Hofnan,  Haw 
D«part»ant  of  Enwlroiantal  Protactlon,  tha  daslgnatad  Stata 
Offlca  contact  for  this  profran.  Mthln  flwa  days  of  tha  data  of  th 
lattar,  a copy  will  alaa  ba  aant  to  Co^raasaeoan  Nllllcant  Fsaalck  < 
Fifth  District.  Oadar  tha  provisions  of  tha  Fraadon  of  Infomatl 
Act,  tha  laspactlon  raport  will  ba  subjact  to  ralaase  by  thia  offlca 
upon  raquast,  flva  days  after  tha  data  of  this  lattar. 

coplaa  of  this  raport  nay  ba  obtalnad  tram  tha  National 
Taehaleal  Infomatlon  Sarvlcas  (NTIS),  Sprlnfflald,  Flrglala  22161 
at  a rasoaabla  coat.  Plaasa  allow  four  to  six  waoka  fron  tha  data  o: 
thla  lattar  for  NTIS  to  hava  coplaa  of  tha  raport  avallabla. 

An  laportant  aspact  of  tha  Daa  Safaty  Profran  will  ba  tha  InplasMntai 
af  tha  raconaadatlons  nada  as  a raault  of  tha  laapaetlon.  Va  accord: 
ra^at  that  wa  ba  advlsad  of  propoaad  action  taken  by  tha  Stata  to 
laploBMt  our  raceBBMndatlens. 


Slnearaly 


/ JAMBS  C.  TOM,  / 

Colonal,  Corpa  of  Bsslnaars 
District  Bnglnaar 


Coplaa  fnmlshadt 
Dirk  C.  Nofnan,  P.B 
Division  of  Uatar  I( 
N.  J.  Dapt  of  Bnvlr< 
P.  0.  Bos  (ni02F 
Ttanton.  MJ  0862S 


Deputy  Director 

inreas 

lantal  Protection 


John  O'Dawd,  Acting  Chief 
Bvraan  af  Flood  Plain  Nanaganaat 
Mvlalon  of  Water  taaonreas 
M.  J.  Dapt.  of  Wavlronnantal  Proti 
F.  0.  Bos  CN029 
Trenton,  NJ  06625 
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ROBERT  STREET  DAM  (WJ00371) 


CORPS  OF  ENGINEERS  ASSESSMENT  OP  GENERAL  CONDITIONS 


This  daa  was  InspscCsd  on  5 and  21  Dacsaihor  197B  by  Janny  Englnsaring 
Inc.  undar  contract  to  tha  Stats  of  Naw  Jarsay.  Tha  stata,  uodar  agraanant 
with  tha  U.  S.  Any  Englnaar  District.  Phlladalphla,  had  this  Inspection 
parforwad  In  accordanca  with  tha  National  Dan  Inapectlon  Act,  Public 
Uw  92-367. 


Robart  Straat  Dan,  Initially  llatad  as  a high  haaard  potantlal 
atructora  but  raducad  to  a low  haurd  potantlal  atructura  as  s rssult 
of  this  Inspection,  la  Judged  to  be  In  good  overall  condition. 

Howavar,  the  spillway  Is  considered  inadaipiata,  as  12  percent  of  tha 
100  year  daslsn  flood  would  overtop  tha  dan.  Tha  low  haaard  potantlal 
classification  naans  that  In  tha  event  of  failure  of  tha  dan,  no  loos 
of  life  and  only  nlnlnal  acononlc  loss  Is  axpactad.  For  tha  sans 
raaaons  no  furthar  atudlas  or  Incraaaa  of  spillway  capacity  are 
racoMsndad.  To  aasura  tha  continued  functioning  of  tha  dan  and  Its 
Inpoundnent,  tha  following  rsnedlal  actions  could  be  undartakan  by 
tha  owner: 


a.  Riprap  or  other  suitable  slope  protection  should  be 
placed  on  the  river  bank  innedlately  up  and  dowistraan  fron  the 
wing  walls. 
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b.  The  wing  wall  tie  to  tha  existing  overbank  abutnentn 

should  ba  studied  and  nodlfled  to  prevent  failure  of  the  earth  anbanknant 
adjacent  to  the  wing  walls. 

c.  If  water  la  to  continue  to  be  routed  through  tha  Dead 
River,  the  deflection  boow  should  ba  rehabilitated  and  tha  adjacent 
breach  through  the  bank  repaired. 

d.  Trees  along  tha  ahora  tilted  steeply  towards  ths  reservoir 
should  be  rsweved  as  soon  as  possible. 

a.  A prograe  of  annual  Inspection  and  tluely  ealntenance  of  the 
daa  and  appurtenant  structures  should  be  Initiated. 
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Brief  Assessment  of 


General  Condition  of  Dam 


The  dam  appears  to  be  in  good  overall  condition  for 
its  intended  use  based  on  visual  inspection  and  review 
of  available  information.  Erosion  at  the  up  and  downstream 
end  of  wing  walls  was  observed  with  incipient  failure 
cracks  at  the  upstream  end  of  the  left  wing  wall.  There 
is  a continuing  problem  of  erosion  of  the  earth  abutments 
up  and  downstream  of  the  wing  walls. 

x'.ic  ujili.»’ay  is  inadequate,  as  12%  of  the  Spillway 
Design  Flood  would  overtop  the  dam,  however  this  has  an 
insignificant  effect  on  the  potential  hazard  to  loss  of 
life  or  property  damage  downstream.  Therefore,  the  dam 
warrants  a low  potential  hazard  classification. 

An  upstream  diversion  structure  into  Dead  River  is 
blocked  with  sediments  and  debris  and  is  inoperable. 

Water  presently  enters  the  Dead  River  via  a breach  ad- 
jacent to  an  abutment  of  the  deflection  boom. 

Recommendations  and  the  urgency  of  their  implementa- 
tion are  as  follows: 

1.  Riprap  or  other  suitable  slope  protection  should 
be  placed  on  the  river  bank  immediately  up  and 
downstream  from  the  wing  walls  as  soon  as  possible. 
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2.  The  wing  wall  tie  to  existing  overbank  abutments 
needs  study  and  modification  to  prevent  failure 
of  earth  embankment  adjacent  to  the  wing  walls. 

3.  If  water  is  to  continue  to  be  routed  through 
the  Dead  River,  the  deflection  boom  should  be 
rehabilitated  and  the  adjacent  breach  through 
the  bank  repaired.  After  completion  of  this 
work,  a regular  progr.un  of  inspection  and  m.  in- 
tenance  should  be  initiated. 

4.  Trees  along  the  shore  tilting  steeply  towards 
the  reservoir  should  be  removed  as  soon  as 
poss ible . 

5.  A program  of  annual  inspection  and  timely  main- 
tenance of  the  dam  should  be  initiated  in  the 
near  future. 


X 


k > : I 


Frank  L.  Panuzio,  P.E. 
Project  Manager 


New  Jersey  License  No.  9878 
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This  report  Is  prep.irod  under  quldnnoe  contained  in  t 
Rocommonded  Ciuivlolinea  Cor  Snfety  Inspection  of  n.ima,  for 
Phase  I Invent  Isjat  Ions . Copies  of  these  vjuldellnes  may  be 
obtained  from  the  Office  of  Chief  of  Enulneern,  iN’aah  I ngton , 

D.  C.  2031*1.  The  purpose  of  a Phase  I I nvest  Iviat  Ion  Is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  a.sseasmont  of  t !>e  ueneral  con- 
dition of  the  dam  Is  based  vipon  available  data  an^t  visual 
inspections.  Detailed  i iwesti  viat  ioI^ , and  analyses  involvino 
topographic  mappltu],  subavirface  invest  luat  loi\s , testinu,  and 
detailed  computational  evaluatlotis  are  beyond  tlie  scope  of  a 
Phase  1 inv’est  I uat  ion ; liowcver,  the  i nvest  ivjat ion  Ir.  intended 
to  identify  ai\y  i\eed  for  auclt  atiuiies. 

In  reviewing  this  report,  it  sliould  bt>  realized  that  the 
reported  comlitlon  of  the  dam  is  based  on  observat  ioI^a  of 
field  conditions  at  th«'  time  of  inspection  alone  with  data 
available  to  the  inspection  team.  It  is  Important  to  note 
that  the  coitdltion  of  a dam  ilepenvis  oi\  numerous  and  constant  ly 
chanuii'U  internal  ai\d  external  convlitions,  and  is  evolution- 
ary in  nature.  It  would  be  incorrect  to  assume  that  the 
present  condition  of  the  dam  will  continue  to  represent  the 
condition  of  the  dam  at  some  j'oint  in  the  future.  Only 
throuuh  continued  care  and  inspection  can  there  be  any  chance 
that  unsafe  conditions  be  ilotected. 

Phase  I inspections  are  not  intendevl  to  provide  detailed 
hvMrolov.^tc  anil  hydraulic  analyses.  In  accordance  with  t lie 
established  Oulviellnes,  the  ;'>pillway  Test  flood  is  based  on 
the  estimated  "Probable  Maximum  I'lood"  for  the  reoion  (ureat- 
ost  reasonably  possible  stvirm  runoff),  or  fractions  thereof. 
The  test  flood  prov'ides  a measure  of  relative  spillway  capa- 
city and  serves  as  an  aide  in  deti'rmlni  nu  the  ni'ed  for  miue 
detailed  hydroloviic  and  hydraulic  studies,  considerino  the 
size  of  the  dam,  its  vieneral  conditivin  and  the  downstream 
da  ma  i]  e potential. 
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PHASK  I INS P Err  ION  UEPOUT 
NATIONAL  PAM  SAFETY  PKOO.EAM 


ROHEUT  STUEET  PAM 
F.uloral  I.D.  No.  NJ  00  I’ 1 
Now  vl  o I S f*y  I . P . No  . f'  7 0 


SECTION  1:  PUOOirT  INFOKMATION 


1. 1 Conor a I 

a.  Authority 

The  National  Pam  Iiuspoctiot\  Act,  Puhl  io  L.nw 
1072,  piovidos  for  tho  National  Invoivtory  atxC  I nsvH'Ot  i*.in 
Program  by  tht'  U.  S.  Army  Chirps  ot  Enuinoi'is.  This  ro- 
port  has  boon  proparod  in  aooordanoo  with  this  authority, 
throiKjli  contract  botwoon  tho  Stato  of  Now  .lorsoy  and 
Jonny-Loodslii  1 1 En<;jinoors.  TIio  Stato  v-*!  Now  .torsiiy  lias 
also  ontorovi  into  an  avut'omont  with  tho  U.  S.  Army  Enuin- 
oer  Pistrict,  Ph i lavio Iph ia , to  havo  tliis  \a-'rk  porformod. 

b.  Purpose  of  Inspection 

I'he  purpose  of  this  inspect  ion  was  to  tivaluato  t lie 
uonora.1  structural  intourity  and  hydraulic  adequacy  ot 
tho  dam,  and  to  dotormino  if  tho  viam  constitutes  a ha.*.ai\i 
to  human  life  or  purport y. 

1 . 2 Poser  ipt  ion  of  Project 

v\.  Pescription  vif  Para  and  Appurtenances 

Kobort  Street  P.ira  is  a weir  extendin')  entirely  across 
the  Raritan  River  anvi  tiovi  to  cv-'ncreti'  winvi  walls  paialL'i 
to  the  river  b.inks.  riu'  -is  built  plans  vM  tlu'  rov'i-'usl  ru''t(' 
vl'im  rndic.tte  that  the  ini'iin.il  it.im  was  a ''v'iu*rot«'  vjia  ity 
structuro  will',  a concrete  apivn  exteinliii')  approximately 
'S  feet  downstream  fi'Mii  the  toe  f the  'iam.  Th«»  in-esent 
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dam  is  a stool  slioot  pilo,  stono  lill  and  roinforood 
concrete  structure  which  inclinios  Mu'  original  dam,  An 
8 inch  thick  reinforced  concrete  slab  covims  t lu'  entile 
crest  of  the  dam  and  is  connecttui  t a I'oncrt'tt'  t>ge(' 
section  on  the  downst  ream  fat'e  of  1 lu'  dam.  Stoiu'  lill, 
a minimum  of  one  foot  thick,  was  pi  acetl  beneath  the  og<'e 
sjvillway  and  stone  fill,  2 feet  thick,  extends  15  fi'ot 
upstream  and  downstream  from  the  dam.  Heinlorcetl  con- 
crete winy  walls  tie  the  stivicture  into  both  abutments 
of  the  dam  and  a concret  e eoatiny  h.is  be<'n  plact'd  on  1 
of  tlie  ('inbankments  adjacent  to  tlu'  winy  w.ills.  Steel 
sheet  piling  was  installed  alony  the  upstream  :'<ei*tions  ol 
the  witu?  wall  foundat  ions  to  rock. 

Robert  Street  Dam  raises  the  level  ol  the  Raritan 
River  so  that  water  flows  into  an  old  im'ander  cal  Ic’d 
IR'ad  River,  the  entrance  of  which  is  located  cm  t lu'  innith 
I bank  of  the  Raritan  River  approximate’!')’  400  fc'c't  u(>st  rc'am 

f from  the  ilam.  A dc'flect  ion  boom  at  the  inlet  to  IR'avl 

^ River  is  blocked  by  seiliments  and  dc'bTis  anel  water  I reim 

tlie  R.iritan  River  now  ('liters  the  Di'ad  Itivn’r  threuigh  a 
chanm’l  eroded  through  tlu’  east,  (elownsl  rc’am)  abuliiu'nt 
of  the  deflection  boom. 

b.  Location 

Robert  Strei’t  Pam  is  locatc’d  in  lu’i  t luv'ii  t ral  Ni'w 
J('»'sey  across  the  flood  way  of  t lu'  R<u  i t an  Riw'r  appioxi-  i 

mately  1 mile  soul  hwe'st  ot  the  t e’wii  ol  Rarit.ui  in  Soiiu'r-  \ 

set  t'ounty,  Nc'Vs’  .h’lSi'y.  'I’lu'  reiiieMuiI  vicinity  plan  is  i 

pii'sc'nled  on  Plate'  1.  | 
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to  lu'  'dlO  acre-fei't  when  t lu'  i ('servo  ir  suifacc’'  is  at  t lu'  j 
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the  U.  S.  Corps  of  Engineers'  Cuiuelines  for  size 

The  criteria  for  size  classi fication  of  dams  are  set 
forth  in  the  Corps'  Guidelines.  A small  size  dam  is  one 
in  which  the  reservoir  capacity  is  greater  than  or  equal 
to  50  acre-feet  and  less  than  1000  acre  feet,  and/or  the 
maximum  height  is  greater  than  or  equal  to  25  feet  and 
less  than  40  feet. 

d.  Hazard  Classification 

The  dam  is  contained  within  the  banks  of  the  river 
channel  and  its  spillway  crest  elevation  is  only  4.5  feet 
below  the  top  of  the  channel  banks.  In  the  event  of 
failure  of  the  dam  there  would  be  an  insignificant  in- 
increase in  the  potential  hazard  to  loss  of  life  or 
property  damage  in  the  downstream  area.  The  dam,  there- 
fore, has  a low  hazard  potential  classification  in  accord- 
ance with  the  Corps'  guidelines. 

e.  Ownership 

The  dam  is  owned  by  the  Somerset  County  Park  Commis- 
sion, County  Administrative  Building,  P.O.  Box  837, 
Somerville,  New  Jersey  08876. 

f.  Purpose  of  Dam 

The  original  dam  was  constructed  to  raise  the  level 
of  the  Raritan  River  to  divert  water  into  the  Dead  River 
where  it  was  used  for  irrigation.  The  State  Report  on 
Dam  Application  No.  570  filed  June  8,  1964  indicates 
that  the  purpose  of  the  reconstructed  dam  is  to  provide 
recreational  boating  for  Duke  Island  Community  Park. 

g.  Design  and  Construction  History 

No  details  are  available  regarding  the  design  and 
construction  history  of  the  original  dam,  which  was  re- 
portedly built  by  the  Duke  Estate.  The  dam  was  given 
to  the  Somerset  County  Park  Commission  by  the  Duke  Estate 


in  nlx>nt  aiui  t Im*  dam  was  ivoonat  luct t’d  and  a 

dt'tloction  boom  const  r not  I'd  at  the  inlet  to  the  n«'ad 
River  dnriny  l‘M'4. 


h.  Nonual  Ojn'r at  i<.'n.>  1 rix'Ot'dnies 

The  spillway,  is  a flat  crest  onee  weir  wliich 
extends  acioss  t lu'  entire  widtii  ot  the  Rai'itan  River. 

The  discliaiqe  over  the  spillway  is  i\'nt  i\>  1 1 <'d  only  by 
the  level  of  the  Raritan  River  upstream  fiom  the  d.im 
and  the  relativi'ly  .'small  amount  of  w.iter  which  llows 
uni  evjul  .it  ed  into  the  He. id  River. 

1.3  Pt'rt  inent  Dat^ 

a.  br.ain.iqo  Area  48  0 sq . mi. 

b.  Iiischarqe  at  P.imsite 

* M.iximum  known  flood  at 

d.imsite  30,100  cfs.  Sept.  22, 

1 38  , S t at  ion  No  . 


Storage  taoro-foet) 


e . 


. Recreation  pool  ililev.  3'^.5)  J 30 
. Top  of  Dam  (Elev’. 

f.  Reservoir  Surface  (acres) 

. Spillway  crest  (Elev.  39.5)  57.5 

. Top  Dam  (Elev.  44)  ^0 

g . Dam 


Type 


. Length 
. Height 
. Top  Width 

. Side  Slopes  - upstream 

- downstream 

h.  Spillway 
• Type 

. Length  of  VN^eir 
. Crest  elevation 
. U/ S Channel 


DS  Channel 


i.  Regulating  Outlets 


Stone  fill  sheet 
pile  cofferdam 
capped  by  reinforced 
concrete 
:59  ft. 

11.5  ft. 

10.17  ft. 

Ve  rtical 

5 ft.  ogee  section 

Flat  crest  ogee 
256  ft. 

39.5  ft. 

Stone  fill  2 ft. 
thic)t,  extending 
15  f t . L'  S f rom 
spillway,  fillet 
slope  IV:1.33H 
Stone  fill  2 ft. 
thiv'k,  extending 
15  ft.  D S f rom 
spi 1 Iway 

Dead  River  bypass 
upstream 


SECTION  2:  ENGINEERING  DATA 


Design 

a.  Geologic  Conditions 

This  small  weir  type  dam  is  located  totally  within  the 
flood  plain  of  the  Raritan  River  as  it  traverses  the 
southern  portion  of  the  Piedmont  Lowlands  physiographic 
province.  The  regional  geology  of  this  province  is 
discussed  in  detail  in  Appendix  C to  this  report. 

The  surficial  soils  of  this  site  are  composed  wholly 
of  recent  alluvium  deposited  by  the  river.  Silts  and  fine 
sands  are  the  primary  soil  types  with  higher  percentage 
of  organic  materials  in  the  swamp  areas  on  both  abutments. 
Coarser  soil  materials  can  probably  be  expected  at  depth, 
reflecting  the  Raritan  River  history  as  a major 
glacial  outwash  river.  This  dam  is  situated  south  of 
the  Wisconsin  Age  glacial  moraine. 

According  to  available  boring  logs  and  geologic 
information,  the  Brunswick  formation  shale  underlies 
this  site  at  depths  on  the  order  of  10  to  15  feet.  No 
bedrock  exposures  were  seen  or  expected  in  the  immediate 
dam  site  area. 

The  dam  site  lies  within  Seismic  Zone  1 and  only 
minor  damage  to  structures  in  the  area  should  be  ex- 
pected from  distant  earthquakes . 

b.  Design  History 

There  is  no  available  information  regarding  the  design 
of  the  original  dam,  which  was  reportedly  constructed 
by  the  Duke  Estate.  The  section  of  the  original  dam 
shown  on  the  plans  for  reconstruction  of  the  dam  indi- 
cate that  it  was  designed  as  a concrete  gravity  dam  with 
a concrete  apron  extending  downstream  from  the  toe  of 
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the  dam  to  prevent  erosion  from  water  spilling  over 
the  dam.  The  crest  of  the  original  dam  was  at  elevation 
38.75  feet  and  was  cut  to  elevation  38.3  feet  during 
reconstruction. 

In  1964  the  dam  was  reconstructed  and  a deflection 
boom  installed  across  the  inlet  to  Dead  River.  Structural 
details  for  the  reconstruction  of  Robert  Street  Dam  and 
the  Dead  River  deflection  boom  are  shown  on  Sheets  2 
through  5 prepared  by  Goodkind  and  O'Dea,  Consulting 
Engineers,  included  as  Plates  2 through  5 of  this  report. 
Specifications  for  the  reconstruction  of  the  dam  are  also 
available . 

Logs  of  borings  numbered  4 through  12  are  available 
and  the  plan  of  dam  (Plate2)  indicates  that  borings 
numbered  6 through  10  are  in  the  vicinity  of  the  dam. 

These  borings  were  used  to  determine  the  depth  to  rock 
shown  on  Plates  2 through  4 which  was  used  in  the  design 
of  the  dam. 

Steel  sheet  piling  used  in  the  reconstruction  of  the 
dam  and  the  foundation  of  the  upstream  section  of  the 
wing  walls  was  specified  to  be  driven  a minimum  of  2 
feet  into  the  rock  stratum  underlying  the  site.  Two 
parallel  lines  of  sheet  oiling  were  driven  along  the 
upstream  and  downstream  side  of  the  dam  and  were  tied 
together  with  1-inch  diameter  steel  rods. 

The  stone  fill  placed  in  the  dam  between  the  rows 
of  steel  sheet  piling  was  specified  to  be  placed  by  hand 
or  dximped  by  truck,  shovel  or  bucket,  with  care  taken 
to  prevent  voids  in  the  fill.  All  open  spaces  between 
the  stones  in  the  upper  two  feet  of  fill  were  to  be 
filled  with  spalls  and  firmly  rammed  in  place. 

A select  stone  fill  topping  appproximately  4 inches 
thick  was  specified  to  be  placed  and  compacted  on  top 
of  the  stone  fill  and  immediately  beneath  the  rein- 
forced concrete  slab  at  the  crest  of  the  dam.  Specifi- 
cations were  also  given  for  concrete  mixture,  placement 
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and  reinforcement. 


2.2 


Construction 


No  information  regarding  the  construction  of  the 
original  dam  is  available.  Plans  and  specifications  for 
the  reconstruction  of  the  dam,  prepared  by  Goodkind  and 
O'Dea,  Consulting  Engineers,  are  available. 

The  width  of  the  rebuilt  dam  was  originally  de- 
signed to  be  17  feet  6 inches;  however,  the  dam  was 
constructed  19  feet  2 inches  wide  as  a result  of  field 
investigations  indicating  that  the  existing  concrete 
apron  extended  further  downstream  than  was  initially 
assumed.  Other  construction  modifications  included 
placement  of  a 1-foot  thick  layer  of  stone  fill  under 
the  concrete  spillway  apron  and  the  use  of  stone  fill 
in  place  of  riprap  downstream  from  spillway  (Plate  2). 

The  as-built  penetration  of  the  steel  sheet  piling 
used  in  the  main  body  of  the  dam  are  shown  on  Plate  2. 

A total  of  six  monthly  progress  reports  were  sub- 
mitted to  the  New  Jersey  Department  of  Conservation  and 
Economic  Development  from  the  engineers  during  the  re- 
construction of  Robert  Street  Dam.  These  reports  indi- 
cated that  the  dam  was  constructed  as  shown  on  the  plans. 

The  abutments  behind  both  wing  walls  were  severely 
eroded  during  floods  resulting  from  Hurricane  Doria  in 
1971.  In  1972  the  abutments  were  refilled  and  compacted 
and  a rough  concrete  coating  was  placed  on  the  surface 
to  prevent  future  erosion  (Plate  6) . 

2 . 3 Operations 

The  dam  is  controlled  only  by  the  stage  of  the 
Raritan  River  upstream  from  the  dam  and  the  amount  of 
water  which  flows  unregulated  into  the  Dead  River. 
Therefore,  the  reservoir  operates  without  regulation. 
There  are  no  monitoring  devices  on  the  daun. 
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Evaluation 


a.  Avai 1 abi lity 

Available  data  on  the  oriqinal  dam  are  limited  to 
delineation  of  its  location  on  the  reconstruction 
drawings  (Plate  2)  which  also  indicate  that  it  was  a 
concrete  enrasoi.1^  sheet  pile  cofftMd.iiu. 

Detailed  drawings,  including  rei  n forct'ment  details, 
and  construction  specifications  are  available  for  the 
existing  dam. 

b.  Adequacy 

The  available  data  are  adequate  to  evaluate  the 
structural  stability  of  the  dam.  The  available  hydro- 
logic  and  hydraulic  data  were  also  adequate  to  peiform 
the  evaluation  described  in  Section  5. 

c.  Validity 

Visual  inspection  of  the  dam  indicates  that  the 
dam  was  constructed  generally  as  shown  on  the  available 
drawings.  The  upstream  diversion  structure  l'loi.'ked  by 
seiiiment  anti  debi  is  and  is  no  loiuu'r  (.qH'rable  due  to  lack 
o f main t en an ce . 


SECTION  3: 


VISUAL  INSPECTION 


3 . 1 Findin>js 


A.  Oenerai 


I 


The  visual  inspection  ot  Robert  Street  Dam  was  made 
on  December  5 and  21,  l‘-)78.  The  water  surface  at  the 
time  of  the  inspection  was  approximately  10  inches  vibove 
the  crest  of  the  spillway  and  water  was  spillinu  over  the 
entire  lengtn  of  the  spillway;  therefore,  it  was  not 
possible  to  inspect  the  main  structure  of  the  dam  or  possi- 
ble erosion  at  tl\e  downstream  end  of  the  spillway. 

The  visual  inspection  did  not  reveal  any  critical 
signs  of  distress  in  the  wing  walls,  but  incipient  failure 
cracks  were  observed  in  the  bank  of  the  upstream  of  the 
left  wing  wall.  The  uniform  flow  of  water  observed  pass- 
ing over  the  spillway  crest  indicated  that  thez'e  was  no 
major  distortion  of  the  spillway. 

The  deflection  boom  located  upstream  from  the  dam 
has  been  rendered  inoperable  due  to  significant  sedimenta- 
tion and  collection  of  debris.  Water  was  entering  the 
Dead  River  via  a breach  adjacent  to  the  east  (downstream) 
abutment  of  the  deflection  boom. 

Detailed  inspection  was  made  of  the  visible  sections 
of  the  dam,  deflection  boom,  reservoir  area  and  downstream 
channel.  Descriptions  of  the  findings  of  those  inspections 
are  sunm^arized  in  the  paragraphs  winch  follow.  The  check- 
list of  visual  inspection  items  is  included  in  Appendix  A. 
Geoloaic  and  ‘ foundat ion  conditions  observed  at  the  time 
of  inspection  are  noted  in  greater  detail  in  Section  2.1-a. 

b . Dam 

The  dam,  except  for  the  wing  walls,  was  submerged  at 
the  time  of  the  inspection,  therefore,  it  was  not  possi- 
ble to  observe  the  principal  structure.  However,  the 
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uniform  flow  of  water  over  the  spillway  indicated  that 
there  are  no  major  failures  or  distortions  in  the  spill- 
way (Photo  1) . 

Concrete  win^  walls  tie  to  the  spillway  at  the  abut- 
ments of  the  dam.  Vertical  cracks  with  minor  displacement 
were  noted  in  the  north  wing  wall  near  the  downstream  crest 
of  the  spillway;  however,  they  do  not  appear  to  affect  the 
structural  integrity  of  the  wail.  There  were  not  signs 
of  significant  settlement  or  misalignment  at  the  wing 
walls.  The  foundations  of  the  wing  walls  were  submerged 
and  could  not  be  inspected.  Weep  holes  are  present  in  both 
wing  walls,  but  no  flow  through  them  was  observed. 

The  embankments  behind  the  wing  walls  have  a rough 
concrete  surface,  as  shown  in  Plate  6 and  Photo  2.  There 
was  no  noticeable  erosion  of  the  embankments  behind  the 
wing  walls.  The  embankment  surfacinq  just  upstream  of  the 
left  wing  wall  shows  incipient  failure  cracks,  also  the 
present  configuration  of  the  extent  of  the  river  bank,  up- 
stream and  downstream  of  the  wing  walls  (Plate  6)  , indicates 
that  the  river  bank  and  riprap,  as  shown  in  Plate  2,  has 
been  eroded  downstream  of  the  wing  walls. 

c.  Appurtenant  Structures 

Spillway  and  Outlets 

The  dam  is  considered  to  be  the  spillway  and  wing 
walls  and  is  as  described  abov'e. 

There  is  no  additional  spillway  or  outlet  works. 

Dead  River  Deflection  Boom 

The  deflection  boom  placed  at  the  inlet  to  Dead 
River  is  blocked  by  sediments  and  debris.  A channel  has 
been  eroded  through  the  south  bank  of  the  Raritan  River 
immediately  downstream  from  the  deflection  boom  through 
which  water  flows  into  the  Dead  Riv'or  (Photo  3)  . The 
deflection  boom  was  not  accessible  for  close  inspection; 
therefore,  the  condition  of  the  concrete  abutments  could 
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original  positions.  The  upstream  section  of  the  deflec- 
tion boom  appears  to  have  been  removed. 


1 


Reservoir  Area 

The  reservoir  area  immediately  behind  the  dam  is 
poorly  defined  because  of  the  small  impoundment  relative 
to  the  large  river  flow  (Photo  4) . The  water  was  brown- 
ish in  color  indicating  a relatively  high  sediment  load. 
Some  brush  was  observed  caught  on  the  upstream  edge  of 
the  dam  near  the  sout.h  (right)  abutment  (Photo  1). 

There  appears  to  be  considerable  debris  potential. 

The  slopes  of  the  overbank  channel  are  nearly  flat 
and  covered  with  a moderate  to  heavy  growth  of  trees  and 
brush.  Several  of  the  trees  along  the  rim  of  the  over- 
bank channel  are  leaning  towards  the  water,  as  shown  in 
Photo  4,  apparently  due  to  erosion  at  the  bank.  One  house 
and  an  automobile  junk  yard  were  observed  on  the  north 
(left)  bank  approximately  1000  feet  upstream  from  the  dam. 

Downstream  Channel 

Water  flowing  over  the  dam  continues  in  the  natural 
Raritan  River  channel.  The  slopes  of  the  downstream  over- 
bank channel  are  very  similar  to  those  upstream  of  the 
dam,  i.e.  very  gently  sloping  with  a moderate  to  heavy 
growth  of  trees  and  brush  (Photo  5) . Only  a very  few 
trees  at  the  edge  of  the. overbank  were  observed  leaning 
towards  the  river,  and  very  minor  debris  along  the  banks 
was  noted. 
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SECTION  4:  OPERATIONAL  PROCEDURES 


4.1  Procedures 

The  reservoir  level  is  determined  by  unregulated 
discharge  over  the  spillway  and  flow  into  the  Dead  River. 
There  are  no  procedures  for  operating  the  dam  or  reser- 
voir level. 

4.2  Maintenance  of  the  Dam 

The  dam  is  maintained  by  the  Somerset  County  Park 
Commission.  The  available  data  indicate  that  annual 
inspections  of  the  dam  were  performed  in  1967,  1968, 

1969,  1971,  and  1972.  At  present  there  is  no  program  of 
regular  inspection  or  maintenance  of  the  dam. 

In  1972,  repair  of  damage  resulting  from  floods 
during  Hurricane  Doria  in  1971  was  performed  by  the 
Somerset  County  Park  Commission  as  discussed  in  Section 

2.3.  - 

4.3  Maintenance  of  Operating  Facilities 

There  are  no  operating  facilities  directly  associ- 
ated with  the  dam. 

The  Dead  River  deflection  boom  located  upstream  from 
the  dam  has  not  been  maintained  and  is  presently  inoper- 
able. 

4.4  Description  of  Warning  Systems 

There  is  no  warning  system  at  Robert  Street  Dam. 

4.5  Evaluation  of  Operational  Adequacy 

The  unregulated  operation  for  which  Robert  Street 
Dam  was  designed  appears  to  be  adequate.  Recommendations 
to  reduce  possible  damage  to  the  dam  and  rehabilitate 
the  Dead  River  deflection  boom  are  discussed  in  Section  7, 
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SECTION  5: 


HVDUAULICS/HYUKiiLOc’iY 


Ev^alujtioii  of  Foatvires 
a.  Dosiqn  Data 

Uobert  Street  Dam  is  a uun-of-the-river  dam  con- 
structed to  impoLUKi  an  upstream  recreation  pool  and 
to  bypass  flows  throuch  an  old  ciiannol  meander  for 
irrigation  pvirposes.  The  overflow  section  of  the 
dam  is  7 feet  high  and  the  storage  capacity  at  tlie 
top  of  the  wing  walls  is  5(i0  acre- feet.  In  accordance 
with  the  Corps',  " Heconm\ended  Guidelines  for  Safety 
Inspection  of  Pams",  the  dam  is  classified  as  small 
in  size.  Tlie  structure  is  contained  within  the  banks 
of  the  river  chaiuiel  and  its  crest  elevation  is  4.5 
feet  below  the  top  of  the  channel  banks.  In  the  event 
of  failure  or  misoperation  of  the  dam  there  would  be 
no  increase  in  the  hazard  to  potential  loss  of  life 
or  property  damage  in  the  downstream  area.  In  accor- 
dance with  Corps'  guidelines,  the  structure  has  a 
Low  hazard  potential  classification.  Tlie  Spillway 
Design  Flood  (SDF)  for  Robert  Street  Dam  has  been  chosen 
as  the  lOO-year  frequency  floov.1. 

The  drainage  basin  area  of  Robert  Street  Dam  is 
variously  reported  in  the  State  files  as  480  and  475 
square  miles.  A drainage  basin  area  of  480  square 
miles  was  used  in  this  hydrology  analysis.  The  drain- 
age basin  is  delineated  on  a D.S.i’.S.  topoeraphic  map 
and  is  presented  on  Plate  I’'- 1 , Appendi.x  D. 

The  drainage  basin  is  approximately  rectangular 
in  shape,  Jo  miles  long  in  the  no  rtheast-so\ithwest 
direction  and  lb  miles  wide.  Elevations  range  from 
about  100  feet  mean  sea  level  along  the  perimiter  of 
the  drainage  basin  to  less  than  100  feet  in  the  valley 
floor.  II.S.G.S.  maps  indicate  tlie  liasin  topography 


about  100  toot  mo.iu  soa  lovol  alonu  tlio  porinu^tor  oi 
tlio  drainavjo  bajitu  to  losu;  than  100  foot  vu  t !u>  valloy 
floor.  maps  iiulioato  t ho  basin  topouraphy 

varios  from  flat  farmlaiivls  to  rollinu  foot  In  11s. 

Approxtmato  ly  10  poroont  of  tho  virauAavio  basvn 
consists  of  woods  and  brvishwood.  Althovujh  thovo  aro 
many  small  communiMos  in  tho  basin  v’s.i  ly  a minor  por- 
contaijp  ol  tho  basin  varoa  vs  dovoK'^pod. 

Basod  on  topourapluc  and  land  uso  charact  oristics 
of  tho  basin,  an  initial  in  f i 1 1 rat  loti  loss  of  1.1 
inchos  por  hour  was  usoil  in  tlio  hyvlrolouy  analysis  ot 
tlio  dam. 

Data  availablo  from  Stato  tilos  and  J.S.d.S.  maps 
indicato  thoro  aro  throo  maior  ros«'rvoirs  in  tho  Kobort 
St  root  dam  drainauo  basin.  'I'hoso  rosorvoirs  ar<>: 

Lako  Solitudo,  Bound  Valloy  Kosorwir,  and  Spruco  Run 
Rosorvoir.  riio  comlnnod  drainauo  aiwa  of  thi'Si'  throo 
rosorvoirs  is  ^approxima  t o ly  IJO  Sipiaro  mi  los  , or  about 
25  poroont  of  tho  Robert  Stroot  Pam  drainauo  basin. 

As  instructod  by  tho  corps  of  Hnuinoors,  tho  (‘ftov't  ot 
thoso  rosorvoirs  on  tho  hydroK-'uy  at  Robort  it t root  Pam 
is  ivjnoroil  in  this  analysis. 

Tho  hydraulic  and  hydrolvnjic  foaturos  of  tlio  vlam 
wore  ovaluatod  usinu  critoria  sot  forth  in  tin'  Pv^rps 
of  Enuinoors,  "Rocommondod  P.uidolinos  tor  Safoty  Inspt'o- 
tion  of  Pams",  and  advlitional  uuidanci'  ami  oritoria 
provided  by  t'no  I'liiladolphia  Pistrict,  I’orps  v't  Enuiiu'ors. 
Tho  100-yoar  froquoncy  prov'ipi  tat  ion  was  calculatod 
usinu  tho  U.S.  Woathor  Buroau’s  rt'i-'hn  i cal  Papor  No.  4h, 
on  titled,  "Rainfall  Froquoncy  Atlas  of  tin'  I'm  tod 
States  for  Purat  ii'iis  from  .10  Minute’s  to  hours  ami 
Return  Poriovls  from  1 to  100  Years." 

1 ' 


The  SDF  was  calculated  using  the  Corps'  computer 
program  HEC-1,  Dam  Break  Version.  In  computing  tlie 
SDF,  a 3-hour  unit  hydrograph,  suppilied  by  the  Corps, 
wa s used. 

Using  the  excess  rainfall  and  tlie  unit  hydrograph, 
the  program  computed  tiie  peak  inflow  discharges  of  the 
5 percent,  25  percent,  50  percent  and  100  percent  SDF. 
These  discharges  are  approximately  3010  cfs,  10050  cfs, 
38100  cfs  and  76200  cfs,  respectively. 

Tlie  various  percent  SDF  inflow  hydrographs  were 
routed  through  the  reservoir  using  tiie  Modified  Puls 
Method  by  the  HEC-1  program.  The  peak  outflow  dis- 
charges of  the  5 percent,  25  percent,  50  percent  and 
100  percent  SDF  were  calculated  to  be  apiproximately 
3750  cfs,  18830  cfs,  37800  cfs  and  75200  cfs,  respec- 
tively. A plot  of  percent  SDF  versus  peak  outflow 
discharge  is  presented  as  Plate  D-2  in  Appendix  D. 

The  stage  discharge  rating  curve  used  in  the  flood 
routings  was  the  combined  discharges  of  flow  througli 
the  bypass  channel,  flow  over  the  dam  crest  and  flood 
plain  flow.  The  stage-discharge  for  the  bypass  channel 
and  flood  plain  flow  was  dev'e loped  using  the  Manning 
Equation  and  hydraulic  parameter  estimated  from  L'.S.G.S. 
maps  and  field  observations.  Flow  over  the  dam  crest 
was  assumed  to  be  uniform  weir  flow.  A weir  coefficient 
of  2.6-  was  reported  in  the  State  files  for  t!\is  struc- 
ture and  was  used  in  calculating  the  stage-discharge 
relationship.  Flows  over  the  dam  crest  and  through  tlie 
bypass  channel  can  pass  approximately  12  percent  of  the 
SDF  without  overtopping  the  channel  banks. 

The  reservoir  stage  capacity  curve  was  determined 
from  U.S.G.S.  7.5-minute  topograpnic  maps  and  data  ob- 
tained from  State  files.  This  stage-oa\vacity  curve 
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was  extended  above  the  top  of  dam  to  include  surcliarge 
storage  during  peak  flood  discharges. 

The  stage-storage  and  the  spillway  and  overtop 
s tage-discharge  curves  are  presented  in  Appendix  D as 
Plates  D-3  and  D-4 , respectively. 

There  is  no  outlet  for  Robert  Street  Dam  and  conse- 
quently the  reservoir  cannot  be  drained. 

b . Experience  Data 

Records  of  reservoir  levels  are  not  maintained  for 
this  site.  It  is  reported  that  flows  in  tJie  Raritan 
River  frequently  cause  the  dam  to  be  overtopped. 

c.  Visual  Observations 

It  was  observed  that  the  intake  to  the  bypass 
channel  had  been  damaged  by  previous  floods.  The  ori- 
ginal intake  channel  appeared  to  be  plugged  by  debris 
and  sediment  deposits  and,  just  adjacent,  a new  smaller 
intake  channel  was  developed  by  erosion.  The  capacity 
of  the  existing  intake  channel  may  limit  the  capacity 
of  the  bypass  and,  therefore,  may  result  in  Robert 
Street  Dam  being  overtopped  at  lower  discharge  in 
Raritan  River. 

d.  Overtopping  Potential 

Robert  Street  Dam  limits  the  capacity  of  the  main 
channel  of  Raritan  River  at  the  dam  site  and  all  floods 
greater  than  approximately  12  percent  of  the  SDF,  approxi- 
mately 9000  cfs,  will  overtop  the  channel  banks. 

The  e.xistence  of  Robert  Street  Dam  does  not  signifi- 
cantly change  the  downstream  flooding  characteristics 
during  the  SDF.  Failure  of  the  dam  due  to  overtopping 
during  the  SDF  would  also  not  significantly  effect  down- 
strean\  flooding.  Thus,  in  accordance  witli  the  Corps' 
guidelines,  the  spillway  should  be  classified  as  Inadequate 
and  not  Seriously  Inadequate. 
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in  1971  and  consequently  refilled  and  covered  with  a 
rough  concrete  surface  in  1972  to  repair  the  damage  and 
resist  future  erosion. 

d.  Seismic  Stability 

Since  the  area  lies  within  Seismic  Zone  1,  only 
minor  damage  may  be  expected  from  distant  earthquakes. 

In  general,  projects  located  within  Seismic  Zone  1 may 
be  assumed  to  present  no  hazard  from  earthquakes, 
provided  static  stability  conditions  are  satisfactory 
and  conventional  safety  margins  exist.  However,  static- 
stability  analyses  are  not  presently  available. 

No  active  faults  are  known  to  exist  in  the  immediate 
vicinity  nor  surrounding  area  of  the  dam. 


SECTION  7:  ASSESSMENT,  KECOMMEN DAT IONS , 
PROPOSED  REMEDIAL  >«CASURES 


7 . 1 Dam  Assessment 

a.  Safety 

The  Robert  Street  Dam  has  an  insiani f leant  effect 
on  floodinq  caused  by  the  Spillway  Desi>.jn  Flood  iSPF)  . 
Therefore,  damage  or  oven  destruction  of  the  dam  would 
not  significantly  influence  the  safety  of  persons  or 
property  downstream  from  the  dam  during  flooding. 

Water  was  flowinvj  over  the  spillwav  and  thus  it 
could  not  be  observed  during  the  visual  inspection; 
however,  no  signs  of  major  distress  were  apparent. 

The  concrete  wing  walls  appear  to  be  in  sat  is f acton- 
condition  based  on  visual  inspection.  The  enxl-'ankment 
just  upstream  of  the  left  wing  wall  shows  incipient  fail- 
ure cracks. 

b.  Adequacy  of  Information 

The  available  information  and  data  are  vXdequate  to 
perform  an  evaluation  of  the  dam's  structural  stability. 

c.  Urgency 

The  visual  inspection  rov-ealed  no  apparent  deficien- 
cies that  would  imperil  the  short  term  inteunty  of  the 
structure.  In  addition,  the  dam  is  considered  to  be  'low 
hacard' . Certain  recomiwendations  are  suguested,  however, 
the  most  urgent  of  which  should  be  implemented  soon. 

d.  Necessity  for  Additional  Data  Evaluation 

No  additional  data  nor  evaluations  are  considered 
necessary . 

7 . ^ Remedial  Measures 
a.  Alternatives 

The  visual  inspection  of  the  dam  indicates  that 
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erosion  of  the  embankment  immediately  downstream  from 
the  wing  walls  has  occurred  since  reconstruction  of  the 
dam  in  1964.  If  erosion  of  the  embankment  continues, 
the  wing  walls  may  be  undermined  and  suffer  structural 
damage  due  to  lack  of  foundation  support.  Therefore, 
it  is  recommended  that  riprap  or  other  slope  protection 
should  be  placed  on  the  embankment  downstream  from  the 
wing  wails  as  soon  as  possible.  In  addition,  considera- 
tion may  also  be  given  to  angling  the  upstream  and  down- 
stream ends  of  the  wing  wall  into  the  bank,  similar  in 
configuration  to  the  south  wing  wall  and  riprap  protec- 
tion, in  order  to  furtiier  reduce  potential  erosion  of 
the  abutment  and  the  embankments. 

If  water  is  to  continue  to  be  routed  through  the 
Dead  River,  it  is  recommended  that  the  deflection  boom 
be  rehabilitated  and  the  adjacent  breach  through  the  bank 
filled  and  compacted. 

The  trees  along  the  rim  of  the  reservoir  which  are 
tilting  steeply  towards  the  reservoir  should  be  removed 
soon  in  order  to  avoid  the  accumulation  of  debris. 

b . Operation  and  Maintenance  Procedures 

A program  of  annual  inspections  of  the  dam  should 
be  initiated  by  the  owners,  utilizing  the  standard  visual 
check  list  in  this  report,  preferably  when  the  reservoir 
is  sufficiently  low  to  allow  inspection  of  the  main  body 
of  the  dam.  In  addition,  the  dam  should  be  inspected 
following  any  overtopping  of  the  embankments  into  the 
overbank . 

A permanent  record  should  be  kept  of  all  maintenance 
and  operating  events  of  the  dam  and  reservoir. 

If  the  Dead  River  deflection  boom  and  inlet  are  re- 
habilitated, a regular  inspection  and  maintenance  program 
for  this  structure  should  be  initiated. 
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CHECK  LIST  - VISUAL  OBSERVATIONS 

CHECK  LIST  - ENGINEERING,  CONSTRUCTION 
MAINTENANCE  DATA 
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APPENDIX  B 


PHOTOGRAPHS 

(Note:  All  photographs  were  taken  on  Dec.  5,  1978) 
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REGIONAL  GEOLOGY  - PIEDMONT  LOWLANDS 


The  Piedmont  Lowlands  Province  of  New  Jersey  lies 
northwest  of  a line  approximately  between  Trenton  and 
Perth  Amboy  and  southeast  of  an  approximate  line  between 
Milford  on  the  Delaware  River  and  Mahwah  near  the  New 
York  State  border.  Physiographically , the  province 
is  situated  between  the  predominantly  Precambrian  age 
New  Jersey  Highlands  Province  to  the  northwest  and  the 
typically  unconsolidated  Creataceous  age  and  younger 
sediments  of  the  Coastal  Plain  Province  to  the  south- 
east. (See  Figure  C-1} . 

Bedrock 

The  Piedmont  Lowlands,  encompassing  adDOut  one- 
fifth  of  the  state,  is  characterized  by  northwestward 
dipping  bedrock  composed  of  interbedded  red  shales, 
siltstones  and  sandstones  of  Triassic  and  Jurassic  age 
and  igneous  basalt  extrusions  (lava  flows)  and  diabase 
intrusions  of  Jurassic  age.  The  sedimentary  rocks  have 
been  eroded  to  a broad  southeastward  sloping  piedmont 
plain.  The  northwest  border  of  the  province  is  a north- 
east-southwest trending  fault  zone  (Ramapo  Fault) 
which  truncates  the  sedimentary  beds.  Total  vertical 
displacement  on  the  fault  may  reach  10,000  feet. 

The  gently  rolling  lowland  topography  of  the  piedmont 
lowlands  is  pierced  by  long  asymetric  ridges  of  hard 


and  resistant  igneous  rocks  which  were  intruded  into  or 
on  top  of  the  sedimentary  sequences.  V-Jith  the  sxibse- 
quent  erosion  of  the  softer  sedimentary  rocks,  these 
igneous  formations  have  been  left  standing,  often  in 
bold  relief,  up  to  400  ft.  above  the  surrounding  plains. 
The  igneous  bodies  composed  of  diabase  and  basalt  form  the 
Palisades  along  the  Hudson  River  and  the  three  Watchung 
Mountain  ridges  of  the  central  Piedmont.  The  ridges 
are  all  steeper  on  the  southeast  with  gentle  dip  slopes 
to  the  northwest. 

Overburden 


The  Pleistocene  Age  Wisconsin  continental  glacier 
has  smoothed  and  filled  approximately  the  northern  half 
of  the  province.  The  terminal  moraine  of  the  glacier 
extends  from  Perth  Amboy  to  Summit  then  northwest- 
ward to  Morris  Plains.  North  of  the  morainal  line  the 
soils  characteristically  consist  of  glacial  tills  over- 
lying  the  bedrock  with  scattered  overlying  stratified 
outwash  deposits.  At  least  three  large  glacial  lakes 
occupied  portions  of  the  area  north  of  the  moraine  at 
different  periods,  resulting  in  a relatively  flat 
topography  composed  predominantly  of  silts  and  clays. 

South  of  the  terminal  moraine,  most  of  the  over- 
burden consists  of  alluvial  deposits  overlying  a more 
highly  developed  weathered  transition  zone  on  top  of  the 
bedrock.  Some  highly  weathered  tills  of  pre-Wisconsin 
glaciation  can  be  found  on  the  top  of  intervalley  ridges. 
Much  of  the  alluvium  is  glacial  outwash. 


BA  V\\v\ 

vK\A-\V'' 

\S\\\\>A\\OA 


u|04unoM 
fiunMSiOM  pjE 


/ '\  ''  ^ I //''''  ^ ^ ' 

' s'  'p ^ ''  'l‘'7 ' ^ 
.* ' '•  >1 ' ' V'  ^ ; 


T9 

= Y 

O «»  if 
^ o o 
•03 

0^0 
V • ^ 

a o»  c 
P c o 
« 3 y 

c c c 
o »«  9 


pu 

►”  o 
o I-  2 

z ^ 

irt  o S 

' 2E  ® 

tn  g cc 
V'  R CL 
o w 

q:  £ o 
^ V i 
o w S 

.—  VJ  ^ 


O Uj  z 
(A  z a. 


■o  o 

§ ^ S 

ii  ii§ 
" 2 •» 


>.3  0 
!-->•> 


.25^ 

i lS 

i -i 

S s e 

M 4>  'O 
w C C 
d.  9»  O 


nnvd 

usados 


r 


CHECK  LIST 
KYDROLOCIC  AND  ;riT;!L-.ULIC  DATA 
ENGIKEERI.NC  a\TA 


.05€TLt 


St.  0/^r* 


DRAI^ttCE  AREA  CIARACTERIS7ICS:  -^SO  Sg,  . t^X 

ELEVATION  TOP  :CIR>L\L  POOL  (STORAGE  CAPACIIY)!  'It  » 5 A 

ELEVATION  TO?  FLOOD  CONTROL  POOL  (STORAGE  C.^PACITTV.  SS  O 


KUVATIOM  KAXI>?JM  DESIGN  POOL:' 

ELEVATION  TOP  DAH;  ^ 

CREST;  S,^  r/ ' 

S 

A.  Elevation  

b.  Type  Or>PF  . — — 

c.  Width  — 

d.  Length  ? '- r ^ 

e.  Location  Spillover  . i'^-.rlLL: ^1 

f.  Nuabcr  and  Type  of  Cates  ^ ' - — 

OOTLET  WORKS?  QgAO  Oe  P V-t:  C-T  tqn.  Sect:' 


*.  Type  I .J  t.T  <1- 

b.  locAtior.  -■■^CO  Pt  ^'f^-rP-rAK  cP  

• C,  Entrance  iaverta  37.  S — — . ■ — 

d.  Exit  inverts  19. ^ — 

e,  Er^rgency  draindown  facilities  .,  ^.Sb'L — — — — 

KtDROlSTEOROLOCICU  GAGES;  

*.  Type  — 

b.  Location  ' ■ — 

c.  Records  ■ ■ — 

P(~10  CF*;  ^ g.'.ev'.  ■^•T 


.MAECPJM  NOK-DAKAGIIX;  DISCHARGE^ 


Co8-0'£'  I , 

"^CT:  , |0<ij  Ao  I 

IkLajh F^-tc  riL«<x  Arv.4«6  OF  T“H^  UNJ^nno  Sr^T^ y 


u OcPt-  of-  CofftTt-iK  H/Vi  \^lol  . 

CeMTp-oro  Lccffrjotu  L^r* 

U)tJ(r.  74“  ^5"  ! 1 

\0O 

Oo’P-ATXOM 

r Vr'N 

:NF/>rv'. 

f r KJ  ^ 

i 

1 ! 

i • * 

i . 1 

j : 

^(-u 

^■^S 

i • : 

i ■ i 

\ '. 

3or 

! I 

i ' 

\.  ' 

3?r 

' 4 

! 1 

3 : 

-p<  z. 

1 • 1 • 

io  . 

5.' 

1 1 

i t 

\~L. 

X^. 

(i.T- 

■7.' 

G- 

Cof^\jz  Orvc-oPtr  Pij^r-v 
fLj  A».o  Z.^  \rv/  r^t^cn 

pAFTfl  Mo.^C 

Tt  r\X. 

/'t 

i ' 

1 

i-rrt 


Tabu  M.  Valvu  or  nm  Rouohmcm  Cocrncisirr  • (antUiuJ>  I T*»i*  M.  Vaiuu  or  RouaaMcao  Cownctsn  ■ 


C/) 


£ 


vi 

-U 


LEEDS.  HILL  AND  JEWETT.  INC 
DATbT*^..® ‘^O.IENT-  - 


JOB..  .Sl D/yn. 


.SHEET  NO 

JOB  NO..  .^2'.? 


v£  €.1  3*1  'T 

a--  CuH  ( 


^'1  fASi  Cr'M.jfOC'u 

D.c^r 

VjO-=  40 


bc--t3M 

&i,  3-i.*r 

o~~^' 

:5oa»<  -»-.CoO!63 

>.^-T  e'J 

n-  r w 

f.-  T-ii  -*  *!' 

L-  s c o ' 
3 --  c -cccS 


C-*-  -2  6 

I .■*  Z^fs 

IVt.  Minor  •trrnmo  (top  width  nt  tk>od  tuc* 

<100  ft) 

o.  Strv«m«  oo  pUuo 

1.  ClooA.  tirnif ht.  full  tUct,  no  rifU  or  0 02d  0.030  0( 

deep  pools 

X Sonio  M nbove,  but  more  •Coiieo  end  0 030  0.033  0 < 

weeds 

X Cknn,  wtndtnc,  some  pools  end  0.033  0.040  0 ( 

•honis 

i.  Seoie  ss  sbove,  but  some  weeds  end  0 033  ^0.04^  0 < 

stones  ' 

^^ioT  3 Cvro  ^ . .-  ^ V ? 

d.  Trees 

J.  IVoso  willows,  summer,  Hrsiftht  0 110  0 ISO  0 SO 

3.  CkiUtnl  lood  with  tr«*e  stumps,  no  0.030  0 OtO  0 034 

Sprouts 

3.  Same  m sUivr,  but  with  henvy  0 030  0.000  0 0S4 

(fr>wth  of  s;>roiits 

i.  Henvy  stnnd  of  timS'r.  s few  down  0 OSO  0 100  0 12( 

trees,  littJo  MiuierKrm  ih,  Hood  stece  ] 

below  hmnclics  >|! 

A.  Ssnie  AS  shove,  but  With  n«M>d  sUjTO  0 100  I 0.130^  0 1(^ 
reaching  branches  j 


A *:.■’*'* 

I lit  > A..b  C>*  I 


('oNl’CX.'C 


StcT-ir.. 

H A P 


31- s 

: 35- 

7 'C 

j 

57 

A C 

St  -'> 

n 0 

M 1 

- 

^4 

s 

— 

' * 

CO 

- 

( 

'i 

:o 

— 

isjU  _. 

2.\'2- 

SH-L 

\c:£\ 

(-770  I 7 <r 


t O^Or  TTTH  ytam 


3c7-o\ 


I K-te I-M  CZ23  ' \lsf-rcv' 


r^vv, 


3V^l^  UNiri  H '■lOdOhvAPH  Ujrti  G-IVCkj  fcv  Cofp  or  t-WCri  tJt  Cf-i  - | 

Trt-t  1 r-Jt-  l^JPtCW  yi*' Cl2  QCr  p/J  f H (Bsi.Cv-')  Wr«w’J  Pou'rt)  "^*3 

i^cSv  ;’-  C-^'JV  1 1 J o'-’i  T' !.  ij'>.  TKi.  1_on!Cj  :s 

\c>  vC;\fcMT  Tyfi  \WA.  "i  W i(ori.ot.-  yy'iCv'i!<-iiiVP't  wftS.  B-svrfB  CauiW  ly-'O  '/'i  i'*'"' 


‘I’m  Pot 


New  Jf*S«T  04i  XiffTr  - R0di«T  ST.  3i«  UO.  HO.  OSiTl 

Hr04AaclC-KT3.;0vCOIC  ANAL  rs IS  332*0) 

lee  T«AA  fLoco  ... 


iNfLOW  HTCftOCSA^H  TO  <)ES£itV0:t 
3 MO 


01  fl 

01  4100 


C.2  — 

0.1) 


2>  W r \ji^r 

V-  • i V V r*-.  V / • 

rv'.Tf-',  C:- 
c<=itnc-y  If. 


jTPuT- 


Sue-AAEA  BUNOAf  CCn^UTATlCH 

iNfLOv  hTORGOAa^h  to  ftiSEkVOU 


TSTaO  :ccn»  XtCON 

i 0 0 


INANE  ISTAOE  XAUIO 

0 1^0 


IHTOC  luwc  TAflEA 

0 -I  440.00 


NTCAOr.AAAH  OAlA 
$MA  T4S0A  ruS^C  RATIO 

0.00  4«u«CC  C.OO  O.COO 

ftCCI»  9ATA 

Nf  STOAi  OaJ  OAa 

• W.30  0.00  O.CO 

ARCCtR  AaTTcRN 


XSAAi  LOCAL 

I 0 


.2^ 

• 20 

• so 

• <3 

4.29 

.43 

• 19 

.20 

LOSS  3ATA 

• l«CAT 

STA«« 

3LT»A 

triOL  CBAIN 

SMHS 

Al  IOh 

strtl 

CNSTL  AlSnk 

RT 

0 

3.C3 

O.CO 

1»C0  c.co 

(.OC 

1.00 

1.5C 

.15  0.00 

3.C9 

CUCN  UN 

;i  r.AANM, 

NUMCO* 

25 

0.-  • 

• l)«0. 

HOO. 

70wO. 

17  jCw. 

154C0. 

1 4 30v« 

90CC. 

riLO. 

9K0 

4100. 

I3CN. 

2500. 

2o;c. 

1591 , 

1200. 

dOO* 

SCO. 

309. 

2c; 

150. 

iro. 

50. 

25. 

C. 

’ • ” ' ••  • • 

. . . . 1 

UNIT  OBA>rt 

TOTALS  ;v2MS 

• CES  OR 

.00  iNChES  OVER 

The  area 

SliTO*  - -1. 30 


AtCcSSUH  OaTa 
o*c:h.  -.05 


N0.9A 

HA.Nft 

#£•100 

•AIH 

E(CS 

L9SS 

cc>'*  a 

NU.3A 

AN 

RfRino 

HAlN 

ca:3 

LOSS 

C0A2  3 

X.Cl 

1.30 

1 

.20 

3. CO 

• 20 

44^  • 

l.Jl 

A . uO 

14 

C.C9 

c.:: 

w.c; 

e:34. 

1.51 

ft.OC 

2 

.20 

O.CO 

.2C 

a1^. 

1.') 

12.30 

20 

C«  Cv 

3 .^ . 

C.C3 

aOi  5, 

;.ci 

4.<w 

3 

,5H 

O.bO 

.^0 

W3. 

1.33 

15.39 

2! 

C..  3 

0.4-  - 

C . .3 

>73  .. 

1.9! 

12.03 

A 

.43 

• 15 

. 79 

344. 

1..3 

14. l3 

32 

C.Cv 

C .3  C 

C.C3 

Iaa;, 

l.Cl 

15.C0 

5 

4,20 

3.75 

• «5 

>**  • 

:.oi 

21.3  3 

2) 

O.CO 

C.«4 

O.Cv 

iC 

1.^1 

i<*.Cw 

6 

.63 

• 15 

• <•5 

cU*. 

1.C4 

3.<.v 

24 

C.w  9 

C • w 

3.33 

2311. 

I...  1 

21.03 

7 

.39 

0.  jC 

• iO 

le JlH. 

1.34 

1.-33 

25 

3.C3 

»..w 

v.a3 

: d 1 1 . 

• I.C2 

S.99 

• - • A 

. 29 

3.wC 

.20 

- Dv^ii.  - - 

* :.C4 

4.,w 

46 

C .'  9 

3. .3 

L.«- 

2671. 

1.0  * 

3..W 

9 

9.9) 

3.y.3 

c.;o 

4 * : s r , 

1.3  a 

4.3C 

27 

C.30 

3.:  3 

:.a3 

Ca4  r. 

1.02 

0 .CC 

10 

0.09 

O.CO 

3 .Ow 

1 . C A 

12.00 

2d 

C.VO 

C . , V 

..A3 

22*1. 

1.32 

4.CC 

11 

C.-'S 

C.C9 

3.30 

5T744, 

1.3a 

15.  CO 

CO 

0.;-. 

:..3 

t.io 

21  iC. 

1.32 

12.  vv 

12 

9.9) 

O.CO 

0.  % 0 

*•0 1 " • • 

1 . w A 

1 A . 3 0 

10 

c.v3 

3. : 3 

3.  «3 

1'  ' •. 

1.32 

i5.:3 

i\ 

0.30 

S . 03 

o.cc 

2-  .0. 

1.34 

21.  V 3 

51 

C.A  ^ 

W.t? 

v.vC 

1 r*  5. 

*•-  1.02 

1 0 * Ov 

14 

C * CC 

C.  '3 

2;:57, 

l.d> 

1.1.3 

12 

C.3  3 

..30 

C.aJ 

;?i:. 

1.S2 

21. ;c 

15 

C.C3 

:.c: 

•..3C 

It' J3« 

1.35 

) . ■ 3 

ii 

•3  . A-  ' 

3. .<3 

C.3v 

IMa, 

1.31 

3.3C 

U 

0.  >0 

3.a3 

L.UC 

1 1 *.  C ) . 

i.;5 

6.33 

34 

3.C3 

e.. ; 

i‘ : 6, 

1.31 

).Cf 

17 

0,  'H 

u«wO 

W.s>C 

1 3 i 1 e • 

l.y^5 

4.33 

35 

3.33 

• . V c 

l4v?. 

l.O) 

1 

4.0u 

U 

C«09 

O.CO 

3.30 

6234  . 

l*35 

U.33 

36 

3.w0 

C..3 

w .a>9 

lAll. 

r.u  4.:»  1.0  «A«35r. 

( uo.H  ;c3.u  r7,niini.iSi 


- 

^EA< 

• 6-N3-JR 

24-hjur 

72-4:jA 

TOTAL  VwLV'NA 

CRS 

754»>. 

6Ca)4. 

42476, 

14112. 

4 A .4  4 7 6 . 

CNS 

2137. 

1457. 

1217. 

>13. 

12641. 

TnCmes 

1.35 

1.33 

4.21 

4.34 

AN 

34.14 

«4.02 

19». a4 

110.31 

AC-f  T 

34aa2, 

S52A1. 

lJ77r», 

U1U4. 

TwCIlS  CU  4 

42433. 

la5i4A. 

•32V37. 

137C62. 

O' 


LEEDS.  HILL  AND  JEWETT.  INC. 

BY  l*.tiCj.....nATK  Cl-ItiNT.  Llv'  SHEET  NO.  w OF  ^ 

CHKD  ....  DATE  JOB.  ^0  L /V»^  “ RMT  T-^r.0*o  ...9-:  JOB  NO  ? O Z 'O  3 


4 


i 

I 


r 


V ►« 


}4«3i« 


r 


F«r» 


■ y - ; 

' ..V  :7 , 

_ l#if*  •!  I'rir  Jffry 

. CkTlkZttt  •?  Viit  I tiitf  C"-!  Scj'^lf 

crrorr  c:j  c^:  Am!z\T:;M 

•' c'  frimst  Crrr:*.srlcn 


Da*  Af>lirct>Mi  Ka.  512—. 


r,  if'i 


bf  ^|>rmvT!t  t(  (*311  mj  b*  ■ a 


r*— O--  R-'irr*.  Ji:.-;'. 


fJl.f-Tfb  r-.-llcn  Uj 


•emit  Cio  Lirll&n  CiirT 

l«  BrKjerstr-  t=i  HUirirrs:^^  Tc~^.: 


Scr:rOSt  Cm-oly,  New  S»^rr,  Het  <*  trauma^  by 


rRiiiafAL  rrATV^rj 


Fi — -rf.*-!  F— fer  ^i::•  T)r*eU»  rillrir:  A RjC.  CT 
UliM  C5T".‘7'  P^rk 


Si»*  )«ir«e'*/^.'9 
L»c«»i~>:t;.32.7.2.8 
Ort:r,s;»c-»«  1,75 
tlivrrij-i  ef  r?*  line  39»0 
Ar<:cMc!.a  *57.5  •tT«» 

C»r--f»r«nt'»  •illiw*  r’l'X'* 

T»r»  rf  v:!Ujy  0;^ 

Lanc‘d  •>  254' 

DnJjn  nw  R*.  JJ,30O  ewbe  (mI  pm  ,mM>4  i 

KioJ  on  laillwoy  fcr  Jttifn  IfooJ  flow  (•««  i 


FouiJcHon  »i“-l  A r~iTfl  orrr?Tl: 

•tul*  t<i<^roc-, 

Mo(i«w«  Koi^t  7 fool 

LotqiA  of  4ao  fool 

Too*UAo(k!r]  t^lUv-iT  17.5  f,,, 

Damiltroeai  ito;<o  » 


70  IOC.  fl,  po«  t^  ml. 


FroeSoe-J 


*!•♦  -BMIt*  *7lllwtT  & fii.1  latstr^J  dcrlr;; 
«ajcr  rtcra 


UanoHO*  conocfllr  (Jra  o<m#))  r o»H<  fool  pm  locBwW 

■ 13,5  ••*•  f*.  001  1%  rl. 

Oulloi  olbor  Aon  loillwof  ^ 

Omoiofi  Klod  br  A 0*Dm,  Moctelelr,  ».  J. 


I -t,  • vv-;.  . • \ 

/ • 7 'VV  . 


> . i :; 


> ! * * » ^ 


rsRTrJr'??  irv\Twn 


• - 1 • 

*•  ^ 

: :{  :- 


*•  •.*. 
-V  i 


^ A- 
K \ 





• ' \ 

*v- 

'*J  ■■  Ths  roeonitnctlcrt  of  tMa  drs  ontallo  a divratrew  ert:.";ica  ef  tha 

•rtstlr^  dia  accerTiilt^ed  V ’ ^^9  fl-lttca  of  a C5r.r7i'.5  eliV,  trJ 

tplllva^.  Thos,  th#  orlatlJi;;  dia  Is  InccT^crttsd  ta  a firl  cf  t>o  fill  cr-lcr 
tha  slab.  Tho  eplllwsy,  dts  ap.1  scrpour.JIr;:  lev  It'Ja  vin  ka  ce:r.5~':3  d-rlro 
ujer  floods,  raflsetion  boev  for  tVad  RlTcr  to  aleo  Inelcd}!  la  tala  appli- 
cation althou:;h  it  ia  actuallj  an  eneroschscal.  .. 

wmotMT  ■'•  ’''v-r  'A-!'  ■' 


■\ 


Eaeroaehrort  aoplleatlcna  losttad  ir-^Xri:~.  ceil  th-.  I".;'"  fie--.!  vlV.> 
a deairn  I'^.l'X)  efa,  as  w^s  reportH  In  liin  /"'I.  SZ  ' f~  i:.z  i . -t-ilra  Te- 
ll,000'  urstrea.-s  frua  tMs  d«^.  Koeords  akaw  t^j:'.  t>-;  c.'  A. -er‘.  I’-J,  H,’> 

and  Sesterbar  ??,  I?!"  resek-rd  derations  <1.7'  ti.d  Ll-.L',  rc tit, 1-,  ct  R->'c 
S'Taet  Dea.  Pslr^  this  InTcrratien  a drilipt  flo'Ai  of  C‘33,3TO  c'a  ves  dcttnclnTd 
for  this  applicat'on. 


■j  I 


HTtRtPI.ICS  ■ ■ ■ ■.;  ..  i.x  ^ •.-•-■ 

DotcPT’lno  tko  etpaeSr  of  tha  Eebcrt  Stresl  SplUvcy  vHb  a fc?ii  cf  l.S' 
atvl  laoRlh  of  255*.  _•  . 

■ • i-^  '•  :/  ^ • - 

Q-  CW  j/2 

0-  2.63  X 255  X (U.5)  3/2  ' . . • • . 

- 0-  6600  cfs,  ■ 


1 1 


• ^ o 


O v 


r>. 


O 


■ b-  20' 


DRAINAGE  BASIN 
BOUNDARY 


ROBERT  STREET  DAM 


•>^J{UNSW 


PLATE  0-1 


NCW 

j£5^rv  > I 


ROBERT  STREET  DAM 


4*»fA  location 


- LFEISHill  .as., 


Jturj  l/L^-LtSlKLU  TC'f.i 


r 


AD-A068  648 


UNCLASSIFIED 


NEW  JERSEY  STATE  DEPT  OF  ENVIRONMENTAL  PROTECTION  TRENTON  F/6  13/2 
NATIONAL  DAM  SAFETY  REPORT.  ROBERT  STREET  DAM  (NJ-00371)»  RARIT—ETC (U) 
APR  79  R J JENNY  DACW61-78-C-0124 


NL 


END 

DATE 

rilMED 

7-79 


